To determine whether proliferative patterns in flat rectal mucosal samples can predict the recurrence of adenomatous colorectal polyps, after polypectomy, biopsy specimens from normal looking rectal mucosa were obtained at endoscopy from 55 patients diagnosed for the first time as having adenomatous colorectal polyps. Epithelial cell proliferation was assessed in biopsy specimens through 3H-thymidine autoradiography. After polypectomy, patients were followed for 24 months and underwent complete colonoscopy every 6 months to detect and remove any metachronous lesions. In 40 patients second biopsy specimens were taken during one of the follow up colonoscopies to evaluate the stability of proliferative indices over time. The ratio of labelled (S phase) to total cells (labelling index) for the entire crypt, as well as ratios for each of the five equal compartments into which the crypt had been divided longitudinally, was calculated for each patient. Mean labelling indices for upper crypt compartments 3 and 4+5 in the 22 patients in whom polyps recurred were significantly higher (respectively p<005 and p<OOl) than those of the 33 without recurrence suggesting that an upward shift of the crypt's replicative compartment is associated with polyp recurrence.
Abstract
To determine whether proliferative patterns in flat rectal mucosal samples can predict the recurrence of adenomatous colorectal polyps, after polypectomy, biopsy specimens from normal looking rectal mucosa were obtained at endoscopy from 55 patients diagnosed for the first time as having adenomatous colorectal polyps. Epithelial cell proliferation was assessed in biopsy specimens through 3H-thymidine autoradiography. After polypectomy, patients were followed for 24 months and underwent complete colonoscopy every 6 months to detect and remove any metachronous lesions. In 40 patients second biopsy specimens were taken during one of the follow up colonoscopies to evaluate the stability of proliferative indices over time. The ratio of labelled (S phase) to total cells (labelling index) for the entire crypt, as well as ratios for each of the five equal compartments into which the crypt had been divided longitudinally, was calculated for each patient. Mean labelling indices for upper crypt compartments 3 and 4+5 in the 22 patients in whom polyps recurred were significantly higher (respectively p<005 and p<OOl) than those of the 33 without recurrence suggesting that an upward shift of the crypt's replicative compartment is associated with polyp recurrence. Labelling indices remained essentially unchanged in those patients who underwent biopsy twice. Reproducible kinetic parameters such as these might be useful in planning follow up of patients with adenomatous polyps after polypectomy. (Gut 1993; 34: 525-530) mation on the likelihood of recidivism. Proliferative abnormalities in normal looking colorectal mucosa are believed to represent an early phase of colorectal carcinogenesis'6"' and have been found in a number of conditions associated with a high risk for these malignancies.'827 These changes may also precede the development of adenomatous polyps.172 23 25 Using 3H-thymidine autoradiography, Deschner, Lipkin, et al92829 have shown that in high risk subjects, proliferating cells are not confined to the lower two thirds of the colonic crypts, as they are in normal subjects, but are scattered throughout the entire length of the gland. For this reason, most investigators '8 1921 22 agree that several longitudinal compartments should be defined along each crypt column to provide more precise descriptions of the distribution of labelled or replicating cells. Potten et al2730 have recently described a software package which generates frequency plots of labelling indices against the exact cell position within the crypt. Since the proliferative abnormalities generally affect the entire colonic mucosa in high risk subjects,2' 22 31 reflecting the model of 'field cancerisation' first described by Slaughter et al,32 most investigators use the proliferative pattern of the more accessible rectal mucosa as an index of the proliferative activity of the colon as a whole. 18 19 21 22 33 34 The purposes of this 2 year prospective study were: (1) 
Discussion
The main findings of this study can be summarised as follows: (a) patients with adenomatous colorectal polyps generally showed a significant increase in the cytoproliferative activity of the most superficial portions of the rectal crypts compared with controls; (b) this difference was primarily the result of an appreciable upward shift of replicating cells in patients destined to suffer from recurrent polyps; the proliferative patterns of patients whose polyps did not recur after initial polypectomies were essentially similar to those of controls; (c) the proliferative pattern of flat rectal mucosa did not change appreciably during the follow up period regardless of whether polyps recurred or not.
Previous studies have shown that expansion of the proliferative compartment toward the surface of the colonic gland is a common feature in subjects at high risk for colorectal cancer. [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] The presence of replicative epithelial cells in the upper crypt has classically been shown with 3H-thymidine labelling, and more recently by an in vivo bromodeoxyuridine labelling technique.27 It is thought to reflect defective cell proliferation control and delayed onset of normal differentia- It is, however, quite possible that the proliferative activity of the rectum is, indeed, lower than that of the rest of the colon. Other investie extremely gators, using a microdissection technique on nal carcino-biopsy specimens,36 have reported less proliferaubstances is tive activity in the rectum of patients without the upper colon cancer. With regard to the validity of rectal :tern of the cell proliferation as an index of that of the colon te colorectal as a whole, the in vitro results ofTerpstra et al are ,criminatory significant.2' While these authors also noted a )r colorectal slight decrease in the proliferative activity of the distal colon, they found that this difference he prolifera-remained constant regardless of the risk status of as a reliable the subject (normal controls, small or large ivity of the adenomas, colon cancer). tudies have Our data confirm an upward shift of the n is uniform proliferative zone in the patients with adenothe colon in matous colorectal polyps (which are themselves denomatous associated with an increased tendency to develop those with colon cancer). This shift was not observed in the ialignancy.3' normal controls with no identifiable risk factors ktly reported for these malignancies. lling indices Within the polyp group, labelling pattern tan those for differences also emerged between the subgroup 
